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I«  Introductlop 


When  the  Stud^  Report  for  the  Integration  of  the  Digital  Data 
CanRTonications  Set  AN/AStf-21  into  the  F8U-2)i/2NE,  A3D-2/2P/2Qy 
A1iD-2/2N/5»  A3J-1  and  A2F-1  Aircraft  was  released  in  March  of  1962 
the  AN/ASW»21  was  still  in  the  development  stage  and  as  a  result 
some  of  the  detailed  specifications  listed  for  this  eoulpmenty  and 
the  Data  Link  Flight  Line  Test  Set  AN/ASH-98A  were  not  completaLy 
accurate  as  stated.  In  addition^  the  AN/AS’J-21  Mounting  Bases^ 
MT-2866,  MT-2867  and  the  Bench  Test  HamesSf  Digital  Data^  AN/ASH- 
128  were  not  included  in  the  original  Navy  Contract  N0w-6l-09l8e 
end  were  not  described  in  any  great  detail  in  the  Study  R^ort. 

This  addendun  is  intended  to  provide  corrections  to  the  report  where 
required  and  a  more  specific  description  of  the  Al^AStf-21  Mounting 
Bases  and  the  Data  Link  Bench  Test  Harness.  No  attempt  has  been 
made  to  provide  a  complete  detailed  perfomance  q^ectfications  for 
these  equipments,  because  these  specifications  are  available  at  the 
Bureau  of  Naval  Weapons. 

n.  Digital  Data  Communications  Set,  AN/ASW-21 

The  AN/ASW-21  is  a  universal  Data  link  equipment  idiieh  is  designed 
for  use  with  a  wide  variety  of  Kavy  aircraft.  Its  standai^lized  de¬ 
sign  reduces  logistics  problems  and  avoids  a  large  inventory  of 
electronic  spare  parts.  In  addition,  this  universal  design  permits 
future  expansion  with  redesign,  thereby  avoiding  the  high  cost  of 
obsc^escenee.  The  AN/ASi*f-21  can  be  integrated  into  each  aircraft 
with  special  mating  equiixnents  in  the  form  of  data  processing,  dis¬ 
play,  and  autopilot  coupling  units,  which  will  be  provided  by  the 
aircraft  manufacturers. 
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I*  Introductlop 


VThen  the  Study  Report  for  the  Integratioo  of  the  Digital  Data 
Conmunications  Set  £Ji/k3if-21  into  the  F8D-2K/2NEf  A31>-2/2P/2Qy 
AliD-2/2N/$,  A3J-1  and  A2F-1  Aircraft  was  released  in  March  of  1962 
the  AIl/ASW-21  was  still  in  the  development  stage  and  as  a  result 
some  of  the  detailed  specifications  listed  for  this  eouipmenty  and 
the  Data  link  Flight  Line  Test  Set  AN/ASH-98A  were  not  completely 
accurate  as  stated.  In  addition^  the  M/kSiJ-Zl  Mounting  Bases> 
MT-2866y  MT-2867  and  the  Bench  Test  Harness,  Digital  Data,  AM/ASM- 
128  were  not  included  in  the  original  Navy  Contract  N0w-6l-09l8e 
end  were  not  described  in  any  great  detail  in  the  Study  Rqport. 

This  addendun  is  intended  to  provide  corrections  to  the  report  where 
required  and  a  more  specific  description  of  the  A^/ASItr-21  Mounting 
Bases  and  the  Data  link  Bench  Test  Harness.  Mo  attempt  has  been 
made  to  provide  a  eonplete  detailed  performance  specifications  for 
these  equipments,  because  these  specifications  are  available  at  the 
Bureau  of  Naval  Weapons. 

H.  Digital  Data  Communications  Set.  AM/ASW-21 

The  AN/ASW-21  is  a  universal  Data  link  equipment  which  is  designed 
for  use  with  a  wide  variety  of  Navy  aircraft.  Its  standardized  de¬ 
sign  reduces  logistics  problems  and  avoids  a  large  ixventory  of 
electronic  spare  parts.  In  addition,  this  universal  design  permits 
future  e3q>ansion  with  redesign,  thereby  avoiding  the  high  cost  of 
obsd.escence.  The  AN/ASW.21  can  be  integrated  into  eadi  aircraft 
with  special  mating  equipments  in  the  form  of  data  processing,  dis¬ 
play,  and  autopilot  coupling  units,  idilch  will  be  provided  by  the 
aircraft  manufacturers. 
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The  Digital  Data  Comnunications  Set,  AN/AS'i^-21y  ccmalsts  of  a  Converter} 
Digltal-to-Digita3/ Analog,  CV-1292/ASW-21,  a  Cenputer,  Aircraft  Control, 
CP-671/ASW-21,  and  a  Control,  Data  Ccmmunieations  Set,  C-Uo85/ASW-21. 

The  electrical  and  mechanical  characteristics  cf  the  equipments  are  listed 
in  Table  I  and  shoim  in  Figures  II  through  VIII.  The  AII/ASW-21  receives 
and  processes  the  infomation  transmitted  to  the  aircraft  from  the  control 
center  for  display  or  autopilot  use.  In  addition,  it  processes  and  trans¬ 
mits  to  the  control  center  information  on  aircraft  position,  altitude,  and 
airspeed  and  the  status  of  the  aircraft  subsyetems.  The  Digital  Data 
Communications  Set,  AN/ASI«f-21  operates  with  an  associated  Receiver-Trans¬ 
mitter,  AII/ARC-88  or  AN/ARC-75*  This  receiver  transmitter  operates  in  the 
22$Hnc  to  399*9-me  band  in  0.1-me  carrier  frequency  increments,  thereby 
providing  1750  possible  radio  channels.  Frequency-shift  keying  is  employed 
in  which  a  binary  ONE  is  presented  by  a  signal  of  20  kc  above,  and  a  binary 
ZERO  by  a  signal  of  20  kc  below  the  carrier  frequency.  The  equipment  is 
capable  of  receiving  and  transmitting  5,000  bits  per  second.  The  time- 
division  technique  pezmlts  reply  and  control  messages  to  be  accommodated  on 
the  same  UHF  channel. 
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TABIE  I 


iK/AStf-Zl  SIZCffilCAL  USD  ISCKAMIC&L 
CHAHACtSlISTICS 


Item 


Ch&rac  terisH  c  s 


Aircraft  Power j 
AC 


DC 


IbYironraental « 


Heat  DisslpatiOQt 
Siee  and  weight: 


Three  phase,  li^'ire,  380  to  ii20  cps; 
Voltage  linit,  108  to  121  Tolts  rms; 
power  reoiilred,  255  rolt  an^res. 

27.5  Tolts  dc}  limits,  25  to  29  rolts 
do;  power  required,  30  watts. 

Altitude:  70,000  feet. 

Temperature:  -55^0  to  +55*0  (Continuoas) 
«55®C  to  ♦71°C  (30  minutes) 
Hunidi^:  up  to  100  percent. 

Shock:  15  g's  with  duration  of  U  ^  1 
millisecond. 

Vibration:  KIL-T-5U22  cm^s  II  and  IV. 

Apprordmately  268  watts. 

Comrerter,  Digital-to-Digital/Analog, 
CV-1292/AS'jr-21 

19"  L  X  5.25"  V  X  7"  H  3U  lbs. 

CoBDuter,  Aircraft  Control,  CP-67l/^'*^“21 
19"  L  x  7.5"  W  X  7"  H  U8  lbs. 

Control,  Digital  Data  Coosnunieations  Set, 
C-ii085/AS4v-21 

2"D  X  5.75"  W  X  2.625"  H  1.5  lbs. 


Figure  III 
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Figure  IV 
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ClSAMANCt  roa  MAT/NC 
CONNtCrOFt  {NOT  MCLVOtNG 
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Figure  VI 

Outline  aind  Mounting  Char- 
actcilstics  for  C-4085/ASW- 

21  Control  Box 

booo 


Figure  VII 

Outline  and  Mounting 
Characteristics  of  CV 
1292/ASW-21 
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m.  MomtlM  Bi— 8.  HT«2866/A3W-ai  ani  MT«2867/ASW»21 

Ih*  BotiDtlng  b*MS  are  caaton  daaigaad  and  taated  to  attomato  tha 
tranaolaaioD  of  Titration  and  ahock  diatnrbaneaa  from  tha  aircraft 
to  tha  AN/AStf-Zl  aquipatant.  Tha  basaa  ara  eocflgurad  to  iacdata 
aid  aopport  tha  Conrartarf  C7i^92/AStf«21  and  tha  Coaiiutar»  CP-671/ 
AS«-21  inrldoally  to  aohiera  tha  graataat  flexihllity  for 
installation. 

Coaplata  phgrsioal  sqiport  for  tha  Al^Aan'-Zl  nnits  la  provldad  tha 
nomting  hasaS)  ahoan  in  Pignra  IX  and  Z.  lha  nnita  arc  saeorad 
to  tha  bases  bj  a  bayonat  pin  and  soekat  arranganant  at  tha  rear  and 
tgr  knurlad  retaining  cla^>s  at  the  front. 

In  auuitiai  to  proriding  tha  raqnlrad  Isolation  f  ron  shook  hnd 
Tibratiany  tha  mounting  baaaa  inoorporata  an  air  planaa  in  tha  avail- 
abla  space  batman  tha  isolatora  under  lha  mounting  surface,  lha 
function  of  the  plenun  ia  to  provide  a  statio  rasMrvolr  for  the  cool¬ 
ing  air  raoulrad  bgr  tha  mite.  Air  ia  brought  into  tha  planaa  from 
tha  aircraft  cooling  8iq>pl7  through  aithar  the  front  or  rear  inlats 
provldad  on  the  bases.  Mounting  dinansioia  for  tha  input  duct  con- 
nsctora  ara  shown  in  Flgtara  XI. 
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Fignre  X,  Compoter  CP'^71  Monnttnc  Base  Layout  Plans,  IfT<^867/AStf«i21 


17.  Aeroqpaoe  Ground  Bcminnent 


This  sectioa  describes  the  Aerospace  ircuEC  Equipment  dcTeloped  ty 
?.CA  to  support  the  eirbcme  eomBuniettions  ^'stecs  described  in  this 
booklet. 

Toe  plumed  system  test  pbilosophjr  ccBSists  of:  (1)  line 

tests  to  detect  end  isolate  faults  tc  the  lowest  line  retGneeeble  unity 
arc  (2)  detailed  shop  tests  and  maintenarce.  This  eonoept  leads  to  the 
development  of  two  types  of  test  equipment  referred  to  as  the  Flififat 
Line  Test  Set  (TITS)  and  the  Bench  Test  Harness  (BTH).  The  TITS  is  used 
tc  evaluate  the  readiness  of  a  svstem  prior  tc  flif^ht.  It  is  c^jable  of 
i  sole  tins  a  fault  to  the  blade  box  which  can  quickly  he  replaced  by  an 
operctional  unit  in  tine  to  prevent  an  abort.  The  faulty  unit  ia  then 
repaii'ed  in  the  shop  using  tfcs  BTH  to  isolate  the  fault  to  the  lowest 
replaeaa'lcle  part. 

In  some  eases,  such  as  the  AK/iS!iir»21 ,  the  71SS  becenss  the  BTH  when 
it  is  supplemented  with  an  ad(*itional  fsult  isdetlng  equipsent  end  the 
necessary  interconnecting  cables  and  firtwas. 


A  Data  Link  Flight  Lli»  Test  Set.  AB/ASM-SBA 

The  AK/ASK-98A,  dev^pped  under  Navy  Contract  No*  N0ir-61-09l8oy  is 
a  portable  test  set  for  perfoxming  flight  line  tests  on  Digital  Data 
Connnunieaticns  Set  AN/ASW-21.  The  tests  will  provide  the  operator  with 
an  evaluation  of  the  system  capability  and,  should  a  malfunction  exist, 
identify  the  faulty  unit  (Converter  C7-1292/ASW-21 ,  Computer  CP-672/ 

A5W-21,  or  Control  C-U085/ASW-21),  The  AN/ASH-98A  also  provides  for 
coarse  receiver  sensitivity  and  transmitter  power  checks  to  isolate  mal¬ 
functions  to  the  associated  radio  set  (AN/ARC-88  or  AN/ARC-75)* 

'!hs  AK/ASK-98A  is  connected  to  aircraft  test  connectors  by  means  of 
a  set  of  test  cables  supplied  with  the  test  set  as  shewn  in  Figures  XU 
and  Xin.  The  aircraft  test  connecters  are  incorporated  in  the  aircraft 
as  a  portion  of  the  overall  data  link  system.  A  simplified  block  diagram 
of  the  AN/A^-96a  internal  circuit  functions  and  their  relationships  with 
the  equipment  being  tested  is  illustrated  in  the  block  diagram.  Figure 
XI7, 

The  assemblies  contained  within  the  A11/ASM-98A  arei  (a)  the  Message 
Generator  and  Digital  Con^rator,  (b)  the  Analog  Comparator,  (c)  the  Badio 
Test  Assembly,  (d)  th<j  Power  Supply,  and  (e)  the  Display  Panel.  The  front 
panel  contains  all  the  controls,  connectors,  meters  and  indicators  that 
are  used  in  the  performance  of  tests.  All  input  power  to  the  Test  Set  is 
supplied  through  circuit  breakers  located  ma  the  front  panel. 

The  major  assemblies  that  conprise  the  AN/ASM-98A  are  located  in  easily 
accessible  areas  to  facilitate  troubleshooting.  The  power  supply  is  located 
at  the  bottem  of  the  main  chassis  and  contains  two  blower  motors  that  allow 
air  to  enter  at  the  bottom-front  of  the  case  and  exhaust  at  the  top  of  the 
front  panel.  Two  addltiotiBl  exhaust  vents  are  provided  at  the  rear  and  side 
of  the  ease.  A  removable  side  panel  is  provided  on  the  main  chassis  to 
permit  removal  of  the  messaige  generator  and  digital  comparator  assemblies. 


AN /ASM -9 8A  TEST  SET  a  CABLE  STORAGE  CASE 
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Tigara  XIV.  Simplified  Block  Diagram,  Test  Set,  AN/ASM-98A 


Th»  display  ponal  is  part  of  tha  fireob  panel,  lha  radio  tal^  aat 
analog  ooig>arator  assanbllas  are  Bonntad  on  oireolt  boards  near  the  rear 
of  the  aaln  chassis. 

Message  Generator  and  Digital  Ccaparater 

Used  to  prodhea  test  nessages'  ecosistant  idlii  tha  Joint  Wlltary 
.  Kessaga  Standards.  Test  aessagas  are  proridad  in  tha  nomal  oentrdl 
aessaga  fomat  and  are  initiatad  hgr  a  atasrt  signal  froa  a  front  panel 
pnshbattcn  siiitdk.  The  rafaranea  raplj  oat^t  nasaagaa  are  initiated  hy 
tha  earrisr-on  signal  froa  the  airborne  tamiaal  daring  the  xtgl3j  IbBeldn 
tost  of  the  C7-129^iStf-21.  The  assaaga  ganarater  Aao  provides  an 
antenna  tnm-a-ropnd  aignal  for  Ibrtttar  tasting. 

Also  need  to  avalnata  tha  digital  rasponsaa  (to  the  tost  stianili) 
of  tha  CT-129ViStf-21  and  provide  the  corraipooding  opeKatlofal  indieatioiis 
on  the  front  panel.  Tha  coi^arator  cheeks  thaaa  digital  ra^onsas  and 
deteinines  the  operatioiBl  eq>abilitr  of  either  the  serial  or  parellal 
digital  oulputs  of  the  Baply  aessagas  are  Tariiisd  utilis* 

ing  a  counter  to  verify  tha  tdt  content. 

Analog  CocMrator 

Koniton  and  proeessaa  tbs  analog  outputs  of  tha  ill/ASkr>21  and 
provides  the  applicabLe  opsrational  indications  on  tha  front  panel.  Also 
BonitoTB  and  processes  sU  of  tbs  analog  responses  to  the  test  nessages  and 
provides  test  results  m  tbs  front  panel. 

Radio  Test  AsssaULy 

Used  to  provide  a  coarse  tmnspdttar  poser  avaloatianf  tha  rsdle 
test,  assc^cilay  sends  an  antenna  tom-a-ronnd  signal  and  a  600-oyels  aqpura 
vave  carx'isr-cn  signal  Radio  Sat.  Both  sigjaals  are  and 

by  ccnti-ol  suitehas  on  thofTont  panel.  The  earrlar-«n  sigia]^ 

I-  ' 

is  c?r'.;Hod  coly  for  '^is  test,  to  nlnlaita  the  Uae  foil  power  oatptib  is 


'heiilg  prodaeed  tbs  tmalttcr.  Also  uMd  is  cosjruBtieD  vilh  • 
ground  eontzol  tiomlsal  is  erklsatisg  the  reeeirer  sensitiTltgr. 
the  AE/1?»-21  processes  the  thiiverssl  lest  Itesseges  rediated  the 
groimd  tersijs&l*  e  eoerse  reeelTer  sensltiTitT’  check  is  ude  kgr  'tba  radio 
test  aeseabljr* 

Power  Supply 

PrinarT’  power  for  the  power  sapply  is  obtained  frcr.  the  aircraft 
end  i!  fed  throtigh  the  cireoit  breakers  located  os  the  front  panel.  All 
reculred  operating  'v^tages  for  the  A1]/ASM-98A  are  derived  and  distribated 
to  the  otter  assenblies. 

B.  Bench  Test  Harness,  Oigltaltkita,  AI^A9I.128 

The  Beach  Thst  Bimess  (BXH),  also  developed  nsder  Havr  Conbraet  Ko* 

K0tf-61>O9l8e,  is  a  shop  test  set  far  perfoxsing  detail  tests  and  aaistea* 
asee  of  Digital  Data  Coieaaiieatiflos  Set  iSS/ASdm21f  and  facilitates  reton 
of  a  naif  anotieoisg  eoEdpsant  to  a  folly  oparahLe  eosditien  aa  rapidly  aa 
possibiLa.  Isolation  of  a  nalftmetioo  to  ths  lowsat  replaeeahls  part  is 
aceonpUdhad  using  stti««itooatie  trooblsshoctisg  tsehniqass.  Ths  pre« 
eedure  ixKludss  first  isolating  a  fanlt  in  tfas  iS/ASii~21  to  one  of  its 
najor  aasanblicB,  i.e.,  Conrsrter  CV-1292/AStf-21,  Coegmtar  CP-671/A5V-21, 
or  Control  C-U065/lStf.i21,  The  faalty''fraRe"  (t  sutessenbly  of  dreait 
adoules  ncunted  on  e  pair  of  printed  cireait  boerds  boused  in  e  aetel  fme) 
is  than  dstezsinsd  and  renoved  from  its  assoahLy.  A  descriptive  ovexlqr 
is  than  laid  over  the  nodule  pins  erposlzc  only  those  pine  appUeabls  as 
per  the  test  rontins  dafined  by  that  ovsrlay.  Using  a  test  nanoal,  an  . 
oscilloscope,  voltnster,  etc. ,  the  nalAinetian  is  traced  to  the  faulty 
Bodole.  This  tsdiniqus  psxnits  naintsassnes  of  a  eonplex  eqaipaant  of 
Bodolar  ccastmetiaD  aith  a  adnisna  of  aiTStaa  downtiaa.  The  .phllosoply 
of  desdgn  is  eonaldersd  an  optina  eospnadst  of  tast  sat  eoaplazlty* 
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A  siapUfled  block  diagram  of  the  BTH  is  iUoBtrated  in  Fjgnra  Z7. 

The  BTH  consists  of  a  Data  Link  Flight  Idna  Test  Set  T&>1916/A^96A 
(described  prerloasly),  an  Analyserj  and  associated  cab3.ix%  anl  starago, 
rtioim  in  Figure  XVI. 

Under  the  planned  systen  test  philosophy,  AII/ASM-98A  will  isolate 
a  nalfonction  in  the  iN/AStif-21  at  the  flight  line  to  the  Converter  Cobf« 
pater,  or  the  Control  Box.  The  faulty  assembly  is  then  removed  from 
the  aircraft  and  replaced  with  an  operational  cogqionent.  The  assembly 
is  then  sent  to  the  shop  araa  and  plugged  into  the  appropriate  adapter 
of  the  BTH  where  isolatioD  of  the  fault  is  accomplished  to  the  lowest 
possible  lerel,  the  potted  module.  The  faulty  module  is  then  replaced 
with  a  new  module  Aron  ^are  parts  utilizing  the  special  to<^  provided. 

The  assembly  is  then  r»»tested  to  verily  the  unit  before  returning  it 
to  (g>eratianal  status. 

The  system  operation  discussed  below  is  described  in  terms  of  the 
tests  to  be  performed  on  the  particular  assemblies  of  the  AI^ASH«21 
rather  than  in  terms  of  the  fbnetions  of  the  Flight  line  Test  Set  and 
the  Analyser.  This  is  done  since  the  Asoalyser  is  designed  to  supj^ement 
the  Flight  Line  Test  Set  and  a  functional  description  of  each  would 
overlap. 

ftrlnciples  of  Converter  CV-1292/ASW-21  Tests 

The  TS-1916/ASM-98A  provides  timing  and  synchronization  signals  to 
the  Analyser  and  Data  link  test  messages  to  the  converter.  The  Flight 
lins  Test  Set  checks  the  serial  readout  of  the  oonmand  and  reply  laessages} 
it  also  displays  the  analog  outputs.  A  malfunction  cf  any  of  these  signals 
causes  a  deviation  in  the  expected  readout  and  oorrectLve  action  may  be 


The  Analyzer  expedites  the  troablsshootlag  proeedxres  ty  proeldisg 
entooiatlc  lamp  Indleatlcns  of  malfunctions  vhich  are  interpreted  by  the 
operator  and  thereby  serve  to  direct  him  to  a  logical  area 'on  one  of 
the  printed  boards.  £ach  functional  area  provides  test  points  that  are 
routed  to  the  Analyzer  where  a  lamp  indicator  ccntlnaoaaly  monitors 
each  point.  An  overlay  is  then  tised  to  isolate  the  faulty  module.. 

The  Converter  processes  the  incociing  Bata  test  control  message 
and  generates  output  signals  'tiiich  are  monitored  and  verified  by  the 
Analyzer. 

The  U2-stage  shift  register  in  the  Converter  that  stcree  the  control 
and  reply  messages  is  checked  by  a  serial  readout  comparison  in  the  TS- 
1918/ASH-98A,  Ho  further  check  of  the  control  message  is  required  ty  the 
Analyzer.  Tne  Aift  register  is  then  cleared  of  the  control  message  end 
the  reply  message  circuits  within  the  converter  are  activated. 

Test  points  at  the  ou^ute  of  the  functional  areas  of  the  reply  . 
message  circuitry  are  used  to  monitor  this  section  in  the  same  manner  as 
for  the  control  message  circuitry  described  above. 

The  analog  output  signals  of  the  Converter  are  tested  in  the  TS«  1918/ASM-98A 
ty  means  of  an  analog  comparator  and  a  meter  readout  on  the  front  panel. 

Principles  of  Conputer  CP«-671/AS'J-21  Tests 

One  of  the  three  frames  within  the  cosputar  contains  the  'control 
unit"  with  the  tmo  printed  circuit  boards  of  the  frame  containing  the 
program  storage  logic  and  the  program  decode  logic.  This  frame  must  be 
verified  first  in  the  test  of  the  conputer  since  the  logie  eontainsd 
herein  dictates  the  xmture  of  conputer  operations  and  the  associated  data 
routing. 


The  first  test  perfcitied  is  s  ecrcpsrisoa  cf  the  ic  opereticni  snd 
33  eddress  outputs  cf  the  program  decode  locic.  The  test  Ir  '-/de  ty 
gererati:^  sinilar  signals  id  thin  the  analyser  and  ca’iparinj  these 
signals  with  those  generated  in  the  decode  unit.  The  ccmperisons  arc 
Siade  possible  ty  bringing  out  the  ii9  parallel  output  lines  as  test 
points  and  routing  then  to  the  analyser*  Logic  for  prcgras  storage  is 
also  provided  within  the  control  unit  with  timing  pulses  generated  ty 
the  analyzer. 

A  set  ox’  nine  parallel  lines  connected  to  the  nine  stage  pregram 
storage  register  and  available  to  the  analyzer  as  test  points  enabLes 
the  operator  to  manuaUy  program  the  eorpiuter.  These  lines  are  energized 
by  switches  on  the  front  panel  of  the  arielyzer.  The  combination  of 
manual  control  of  the  progran  and  of  the  progrem  timing  also  enables  the 
remaining  fbnetlonal  areas  that  ceenprise  the  conpnter  to  be  exercised  as 
semi-independent  subsyatans* 

If  a  nalfonetien  is  indicated  as  a  result  of  the  program  conpsrison 
routine,  analysis  of  the  visual  indicators  on  the  analyzer  serves  to 
direct  the  operator  to  a  logic  area. 

The  operation  of  the  seven  storage  registers  are  then  checked.  Two 
of  the  registers,  the  aee\aculator  and  the  LI  register,  are  contained  on 
the  same  printed  board  as  the  erithniatie  unit.  The  remaining  five  high¬ 
speed  memory  registers,  includlPiT  the  "Z"  register  and  tlie  "Trig"  register, 
arc  located  on  the  second  board  of  that  frame  alar.g  with  ths  input  logic 
circuitry.  Procedures  siailler  to  those  described  above  are  e.mploy8d  here 
to  verify  these  circuits. 

The  final  functional  area  of  the  control  unit  tc  be  cheeVsd  is  the 
ari.thnetic  unit.  The  capability  of  being  :ble  *c  pregram  manually  is 
particularly  valuable  in  the  checkout  proceiurv  of  ti.is  section  of  t.-.- 


eonputer.  In  general >  the  preeadare  in  requesting  the  arithoistie  unit 
to  perfcm  its  Tarioue  ealculaticns  is  slsillar  regardlejis  of  the  Igrpe  of 
calculation  to  be  made  (addition}  subtraetloD}  nultiplieatloD}  dirlsion)* 
To  ffiinimise  the  number  of  test  probLens  necessaiy  to  localise  the  faulty 
module  vithin  the  arithmetic  unit}  a  gro\Q)  of  approadnately  12  test  pointe 
are  bro'jght  out  to  the  analyser.  These  test  points  include  the  "B”  input 
to  the  adder}  the  output  of  the  suVdifferenee  detetminsr}  tbs  control 
flip*flop}  and  a  group  of  discrete  lines. 

After  the  cbeekout  routine  has  been  performed  on  the  izput  logie 
end  the  eccumulatcr  and  it  is  datemined  that  they  are  functioning 
properly,  the  output  sectim  is  Terified.  All  of  the  output  drenitzy 
is  contained  in  two  printed  boards,  with  ths  boards  eontainsd  on  the 
seme  frame.  The  checkout  procedure  of  this  funetional  area  is  routine 
azd  repetitive  as  there  ere  13  diqplidate  output  circuits  each  eonsistlag 
of  a  7  to  10  stage  shift  register  and  a  mstdiing  Digital •to^Analag 
Converter.  Once  e  malfunction  has  been  detected  as  being  in  the  output 
circuitry,  it  is  possible  to  minimize  the  number  of  nodules  to  he  oheelad 
with  an  overlay  by  ipplying  a  series  of  additional  test  routines. 
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